Does small-conductance calcium-activated potassium channel contribute to cardiac repolarization?
Small-conductance calcium-activated potassium channels (SK channels) have a significant role in neurons. Since they directly integrate calcium handling with repolarization, in heart their role would be particularly important. However, their contribution to cardiac repolarization is still unclear. A previous study reported a significant lengthening effect of apamin, a selective SK channel inhibitor, on the action potential duration in atrial and ventricular mouse cardiomyocytes and human atrial cells. They concluded that these channels provide an important functional link between intracellular calcium handling and action potential kinetics. These findings seriously contradict our studies on cardiac "repolarization reserve", where we demonstrated that inhibition of a potassium current is not likely to cause excessive APD lengthening, since its decrease is mostly compensated by a secondary increase in other, unblocked potassium currents. To clarify this contradiction, we reinvestigated the role of the SK current in cardiac repolarization, using conventional microelectrode and voltage-clamp techniques in rat and dog atrial and ventricular multicellular preparations, and in isolated cardiomyocytes. SK2 channel expression was confirmed with immunoblot technique and confocal microscopy. We found, that while SK2 channels are expressed in the myocardium, a full blockade of these channels by 100 nM apamin--in contrast to the previous report--did not cause measurable electrophysiological changes in mammalian myocardium, even when the repolarization reserve was blunted. These results clearly demonstrate that in rat, dog and human ventricular cells under normal physiological conditions--though present--SK2 channels are not active and do not contribute to action potential repolarization.